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SPECIFICATIONS 
Title..Qf _ the. Invention. ;._ J1 . iX5:: -.. 

: ...-.Nuclear Fusion Experimental Apparatus 

Claim 

Heavy hydrogen nuclear fusion experimental apparatus in which 
charging electrodes are installed in a reactor holding gas or liquid 
containing heavy hydrogen, and an ultrasonic generator four causing 
cavitation, pressure pump, or compressor is installed for application of 
high pressure to the gas or liquid in said reactor. 

Detailed Specifications 

Previously, experimental magnetic nuclear fusion, laser nuclear 
fusion, cold nuclear fusion using electrolysis, and other experimental 
nuclear fusion has been performed. This invention pertains to an 
experimental apparatus for nuclear fusion by applying a pressure element 
of pressure by ultrasonic wave cavitation o r other means. This invention 
is explained below by its embodiments. 

Figures 1 and 2 show an experimental apparatus for cold nuclear 
Jiusion^by electrolysis that uses both implosion by ^cavTtation^and" 
hydrostatic pressure by a pump or other means. In these figures, (1) is 
a metal disk base and (2) is a covered metal reactor on this base. (3) 
and (4) are pins for attaching the reactor to the base. (5) i s a 
magnetostrictive vibrator about 1 cm in diameter comprised of a nickel 
bar and other pares. (6) is a coil attached onto this base such that it 
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can slide along the contact surface with the magnetostrictive vibrator. 
(7) -is- - a- disk-shaped electrode attache d onto the magnetostrictive 
vibrator and" comprised • of- . pallium. -(8) . -is a silicone rufctaer disk 
attached onto the coil, the upper surface of which is hollowed out into 
a cone. (9) is a glass tube attached onto this. (10) is heavy water 
placed in this tube, , and - to make this- water conductive, - lithium 
hydroxide,: -potassium hydroxide, -oxygen chloride, or other electrolyte 
containing heavy hydrogen is added. (n, is a platinum electrode 
suspended- from- the- upper wall of -reactor. (2). (i 2) . is a ceramic 
insulating cover that surrounds the outside of this electrode. (13) is 
a porous oxidation catalyst inserted between the cover and the glass 
tube and comprised by affixing platinum to asbestos fiber. (14) is a 
space inside the upper wall of reactor (2). (15) and (16) are tubes 
connected to this space. (17) is a cavity within reactor (2). (is) is a 
power box installed within base (1) . (19) is a cylinder filled with 
heavy hydrogen gas. (2 0) is an 

electric pump connected to this cylinder. (21) is a tube, space that /6 
links this pump and cavity (17) . 

Next, operation and use of this embodiment are explained. 

When pins (3) and (4) are removed, reactor (2, can be removed from 
the base (1) assembly together with electrode (ii) and catalyst (13) / 
heavy water (10, is infused into glass tube (9), and reactor (2) is 



covered . 



Although not shown, a pressure regulation valve on pump (20) is set 
at several atm, and when the pump i s activated, heavy hydrogen in 
cylinder (19) ent fI s_^avity_ (17) by way of tube s^T'ui) . Air in 



c -* vit y. (.17) is compressed by heavy hydrogen collecting in the supper part 
of the cavity, and is discharged from the space between base (l) and 
reactor (2 : ).. to ..the. outside . 

.. When no air is left, pins (3) and (4) are inserted, and when the 
contact surface between base (l) and reactor (2) becomes airtight, 
cavity (17) . then, is filled with heavy hydroge n un der several atm 

J^essure, and pressure of several atm is applied to heavy water (10) . 

Next, when a switch or the like (not shown) is operated, high- 
frequency alternating current of s everal IP's to seve ral 100 's kHz flows 
from power box (18) to coil (6), magnetos trictive vibrator (5) is made 
to expand and contract, palladium electrode (7) is made to oscillate up 

and down at the same frequency, and strong ultrasonic waves are 

generated in heavy water (10) . 

While these ultrasonic waves are generated continuously, a voltage 

of several 10's V from a direct current circuit within power bo* (18) is 

applied to palladiu m electrode (7) (the cathode) and platinum electrode 
(ID (the anode), these electrodes are charged, and by electrolysis, 

heavy hydrogen is generated at the surface of the palladium electrode 

and oxygen is generated at the surface of the platinum electrode. 

Part of the heavy hydrogen generated dissolves directly into the 

heavy water. In particular, inside cavity (17) is subject to several atm 

of pressure, and the hydrogen generated dissolves easily into the heavy 

water. 

Also, electrode (7) is affected by ultrasonic oscillation and 
generates cavitation i n heavy water (10) . 

Now, when the speed of sound in heavy water is 1500 m/sec, the 



distance between electrodes (7) and (li) is 30 mm, and the frequency of 
ultrasonic waves is 100 kHz/ a stationary wave is generated between the 
-two electrodes, two waves of 15 mm wavelength enter, nodes arise at a 
total of 5 locations at 3 locations between the two electrodes, and at 
these 5 locations, high pressure and negative pressure (hydrostatic 
pressure) alternate at a rate of 100,000 times per second. " 

During negative pressure, " the heavy hydrogen dissolved in heavy 
water is vaporized to generate many b ubbles . As these bubbles grow to a 
diameter of about 100 nm, because of surface tension and hydrostatic 
pressure acting on the boundary between the bubbles and the liquid, 
bubbles are suddenly contracted for a brief period of about "1" "/is by so- 
called implosion, and the heavy hydrogen in the bubbles is compressed at 
a high pressure of several 100 's atm. 

This cavitation occurs even a t_the boundary between the heavy water 
and the surface of th ejp alladium electrode, heavy hydrogen gas becomes 
compressed under high pressure, and the occlusive action of palladium on 
hydrogen atoms is accelerated, producing effects such as increasing the 
possibility of hydrogen being occluded at high density. As compared to 
heavy hydrogen previously generated only by electrolysis, greater 
compression of heavy hydrogen can be achieved by experimental occlusion 
of heavy hydrogen by palladium, and the possibility of nuclear fusion is 
^i ncreased . (The surface of the palladium is compressed^ floors that 
include heavy hydrogen in the nascent state generated briefly during 
bubble contraction, plasma generated by temperature increase of several 
1000's degrees due to implosion, and ionized heavy hydrogen. There also 
is compression merely by adsorption and hydrostatic pressure unrelated 
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to .^cavitation. ) 

v. - craWhether . or, not nuclear f usion has - occurred may be evaluated • by a 
neutron -detector -or 7-ray detector- installed in. cavity (17) or outside 
reactor (2), or by voltage applied to heavy water (10), ultrasonic wave 
energy, water temperature, on other measurements. 

. In these experiments, ta cool the interior of reactor (2), cooling 
water is- made to. flow through tubes (15). and (16) and into space (14) in 
the upper wall . , 

Part of the heavy hydrogen and oxygen generated between electrodes 
(7) and (11) is compounded in heavy water (10) and returns to its 
original heavy water state. That which becomes bubbles rises within 
heavy water (10) and reaches- catalyst (13), is reacted by catalytic 
action, returns to its original heavy water state, and falls into heavy 
water (10) . 

Consequently, there is no danger of oxygen entering cavity (17) and 
causing an explosion. 

Because the hydrostatic pressure of heavy water (10) is pressurized 
at several atm, there is an increase in the maximum pressure generated 
by cavitation. 

However, by altering the setting of the pressure regulation valve 
of pump (20), eliminating air within cavity (17) first, and then 
delivering the heavy hydrogen gas in the cylinder, cavitation may be 
made to occur at slightly lower pressure within cavity (17) and with 
slightly less ultrasonic wave energy. 

Moreover, the embodiment described above permits various design /6 
modifications . 
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For example, instead of magnetostrictive vibrator (10) 
[Translator's Note: error - for *i f5) "],- an elect rostrictive vaJbacator may 
be - used , - %riff a ceramic tube ■: or metal- -tube covered by an insulating 
surface suspended from the perimeter of platinum electrode (11) to make 
it easier to generate an ultrasonic stationary wave within this 
vibrator. 

Electrode (7) may be constructed of a porous material sintered of 
palladium particles l fim or less in diameter, or may be constructed of 
a desired material other than palladium. 

For example, lithium and palladium sintered alloy, lithium and 
aluminum alloy, of -any other alloy that promotes n uclear fusion with 
heavy hydrogen may be used, or upon adding lithium hydroxide containing 
heavy hydrogen until heavy water (10) is saturated, a crystal film of 
lithium hydroxide may be stretched over electrode (7). 

Particles about 1 m in diameter of palladium, lithium hydroxide, 
or other substances (in saturated solution) may be dispersed in heavy 
water (10) ahead of time such that implosion due to cavitation converges 
on the surface of these particles. 

Silicone rubber disk (8) that blocks the bottom of glass tube (9) 
may be a thin metallic plate or other material. However, when the upper 
surface is hollowed out into a cone, particles added to heavy water (10) 
can precipitate easily onto electrode (7) . 

Charging between electrodes (7) and (11) may be performed at any 
selected phase by pulse charging at a frequency synchronous with the 
oscillation frequency of electrode (7), such that heavy hydrogen is 
generated by electrolyse during the contraction cycle of bubbles by 
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cavitation. 

• -!■«,: J??. f^^eappar^tys. may be placed, in an extremely low- temperature 
environment, and instead of heavy water (10) , cooled and. liquified heavy 
hydrogen, mixed solution of heavy hydrogen and deuterium, or solution to 
Which, particles. such as lithium, . .lithium ..deuteride. or palladium have 
been added may be placed inside, electrode (7) made to oscillate, 
cavitation made to occur, a high-voltage pulse applied . ..between 
electrodes (7) and (11) at the same time as high pressure is "generated, 
and the apparatus electrically accelerated by pressurized hydrogen 
colliding with electrode (7) due to cavitation. 

In this case, the distance between electrodes (7) and (11) may be 
reduced, and the electrodes may be constructed of a "substance such as 
lithium or lithium deuteride. (Lithium reacts easily with water, but 
resists reacting with liquid hydrogen.) Instead of heavy water (10), 
liquified hydrogen chloride, ammonia, or other substances may be used. 
(A small amount of heavy hydrogen may be dissolved in these solutions.) 

Experiments also may be performed by inserting heavy hydrogen gas 
at room temperature and atmospheric pressure or low pressure without 
placing liquid in tube ([number omitted]), by omitting ultrasonic wave 
oscillation, by using a high-voltage direct current or pulse charging, 
or by heavy hydrogen ions colliding with an electrode (7) constructed of 
palladium, lithium, or an alloy of both. 

The apparatus shown in Figures 3 and 4 shows a case in which high 
pressure is created by a hydraulic pulse. (22) is a metal frame. (23) is 
an insulating plate attached onto this and comprised of ceramic or other 
material. (24) is a hard metal cylinder attached onto this. (2 5) is a 



disk- shaped palladium electrode about 1 cm in diameter attached onto the 
bottom of this cylinder. (26) is an insulating ring that surrounds the 

• inner' surface of tie : : cylind.e¥, is comprised of hard ceramic "or other 
electrically insulated material, and has an upper part that is formed 
into a cone. (27) " is heavy water placed into' this ring. (28)" is a piston 
above this. (29) is a hydraulic-cylinder that is attached to frame (22) 
and" encloses piston (28) . '(30) ' isa tube connected to the tup oi this 
cylinder. (31) is oil within this cylinder. 

When this apparatus is used, oil (31) in cylinder (29) is drawn 
through tube (30) by a pump, piston (28) is raised, a fair amount of 
heavy water (27) to which lithium hydroxide or the like is added is 

placed in ring (26), oil (31) is infused into cylinder (29), piston (28) 
is pressed down, the bottom of the piston is brought close to electrode 
(25) while removing excess heavy water, and several lO.GOO's atm 

pressure is applied to the heavy water. 

Next, the anode of a direct current source of several kV or a pulse 

power source of several 100's kV is connected to piston (28), electrode 
(25) is connected to the cathode, heavy water (27) is charged, the 

pressure on heavy water (27) is increased still more by the heat 

generated, and the heavy hydrogen generated presses against palladium 

electrode (25) . 

In this case as well, other materials may be selected for electrode 
(25) as desired. 

The gap between cyl inder ( 24 ) and insulating plate (23) may be 
widened, cylinder (29) and piston (28) may be of similar materials, and 
a hole may be installed in cylinder (24) such that electrode (25) is 



,P?ess.ed ; upward and heavy water (27) is compressed f rom both afcove and 
below. . 

Bressurized air may be : delivered into cylinder (29.) att the same 
time as heavy water (27) is charged by a high-voltage pulse, such that 
■heavy water (27) is compressed by the shock of the air. 

, The apparatus may be designed such that a cylindrical hallow space 
10 cm in diameter and 10 cm in length is installed at the center of each 
side of a steel ingot i-m square, a conical hollow space the. front of 
which reaches the center of the steel ingot is installed at the end of 
these hollow spaces, a central cavity 1 cm in diameter is installed at 
the center of the ingot, the inner .surface .near the central cavity is 
inlaid with palladium, the inside of the other hollow spaces is covered 
with insulating material either heavy water or heavy water containing 
palladium colloid is inserted, a cylindrical piston just shy of 10 cm in 
diameter and 10 cm in length is partially inserted into each cylindrical 
hollow space to prevent leakage of heavy water, and all of the pistons 
are made to strike the central cavity by 6 air hampers at the same time 
as the heavy water is electrolyzed, causing implosion- type slboxdt waves 
in the heavy water and generating high pressure in the central cavity. 

in this case, the central cavity may be 2 mm in outer diameter and 
1 mm in inner diameter, and lithium deuteride balls may be inserted 
within this under vacuum conditions so as to cause implosion and nuclear 
fusion . 

These lithium deuteride balls may be replaced by carbon balls or 
the like, and may be created by artificial diamond synthesis or the 
like. Preferably, implosion waves are made to converge on the surface of 
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the, balls, by. a means such as forming light . depressions on the inner 
surface of the pistons. 

This , pressure : may be appl ied, trom . eight , twel ve , or some other 
number of directions. 

.... Figures 5 and 6. show, an experimental apparatus in which, linear 
charging is performed in pressurized hydrogen gas to cause each type of 
fusion,. (32,);- Ss : . a ^cylindrical .pressure- resistant reactor comprised of 
tita nium alloy, zirconium, or other tough heat-resistant material 10 cm 
thick, 10 cm in inner diameter, and several meters in overall length. 
(33) and (34) are glass windows comprised of quartz or other material 
that block holes about 10 mm in diameter opened at each end. of the 
pressure- resistant reactor, and that have the function of allowing 
ultraviolet rays to pass while being electrically insulating. (35) and 
(36) are metallic cylindrical electrodes that are placed in depressions 
on the inside of the glass windows, formed to a slight cone on their 
inner surface, and have conical central cavities about 10 mm in diameter 
at the outer end and about 1 mm in diameter at the inner, end. (37) and 
(38) are lead wires that extend from these electrodes and project 
outside of reactor (32). (39) and (40) are tubes that pass into reactor 
(32). (41) and (42) are dye lasers or other ultraviolet lasers that 
produce an ultraviolet ray beam about 10 mm in diameter. (43) and (44) 
are ultraviolet lasers that produce an ultraviolet ray beam about l mm 
in diameter. (45) and (46) are excitation light sources for these 
lasers . 

A gas mixture of heavy hydrogen and deuterium is loaded into 
reactor (32) through tubes (39) and (40) to create pressure of some 
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1000 's- to some 10, 000 's atm, light sources (45) and (46) apply pulse 
charging, lasers (41) through (44) are excited, and strong ultraviolet 
ray beams are "generated along- -the axial direction of reactor v €3i2.) :~ ' ^ 
The ultraviolet ray beams produced by lasers (41) and (44) 
[Translator's Note: error for "(42)"} are about 10 mm in diameter, and 
have the primary function that, after passing through glass windows (33) 
and (34), they enter the conical 1 inner 1 cavities' in electrodes (35) and 
(36) and ionize some of the atoms in the hydrogen gas within these 
cavities to produce a conductive plasma. 

The ultraviolet ray beams produced by lasers (43) and (44) are 
about 1 mm in diameter. Together with part of the beams produced by 
lasers (41) and (42) , these pass through the small holes on the inside 
of electrodes (35) and (36), create a narrow plasma along the central 
axis of the hydrogen gas, and form an electric path that extends the 
metallic line between the two electrodes. 

Although not shown, the anode of a capacitor power source connected 
to a direct current source of several 10 's kV to several 100 's kV is 
connected to electrode (35) by way of lead line (37), and the cathode is 
connected to electrode (36) by way of lead line (38) . As a result, 
several coulombs to several 1000 's coulombs of electrons flow from the 
capacitor in the direction of electrode (36) - electrode (35). through 
the hydrogen gas made conductive by ultraviolet radiation. Because their 
movement is impeded by their great mass, a small amount of heavy 
hydrogen and deuterium nuclei that become anions flow in the direction 
of electrode (35) - electrode (36) . 

Now, when l kq of electrons flows for a period of l M s between 



electrodes (35) and (36) at a mean potential difference of 10© kV, this 
forjng. -_a jneaa .^.current of l GA. and -generates . 100 MJ of energy. 
:\-- The ^electrified .- zone is- raised;: ;i-n temperature,; generates a large 
amount of electromagnetic waves, and is subject to thermal expansion. 

■ Because most of these electromagnetic waves are irradiated. canto the 
inner surf ac.e -of -/cylindrical reactor -.;:(32)., which is polished . to a 
specular gloss, then made to . reconverge along the central axis of 
reactor (32), these -serve to^ raise the temperature in the central - /6 
part. - L 

When the linear central part is raised in temperature, explosive 
thermal expansion occurs, shock waves widen;in the radial direction, and 
these are irradiated onto the inner surface of reactor (32) and 
deflected in the central axis direction, where they reconverge. 

As shock waves move toward the central part, their cylindrical wave 
front is gradually constricted in diameter, implosion occurs, high 
pressure is applied all along, and a linear part of superhigh pressure, 
high density, and high temperature is generated at the central part of 
hydrogen gas in reactor (32) that is in a state of high density close to 
being liquid. From this, the possibility arises of nuclear fusion of 
heavy hydrogen and deuterium nuclei. 

When light sources (45) and (46) are charged and deliver 
ultraviolet ray beams inside reactor (42) at the same time that 
reflected waves of shock waves converge at the central pare of reactor 
(32) , after the voltage drops momentarily due to the previous discharge, 
current is supplied from the direct current source, recharging occurs 
from the capacitor power source that is restored in voltage, an 
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explosion occurs at the central- part that is higher in temperature than 
-before, and both the -density « and temperature achieved by inplosion of 
reflected: waves:, become .higher rthan :bef.or©-;:v.: v- v. : .1 ~ -:t. ■-. 

When nuclear fusion generates heat, this rise in temperature 
becomes greater still.- : -■ ■ ■-_ 

: •:- Consequently, . when:., pulse : charging is reflected back to light 
sources (45) and (46), the temperature can be raised still mo-re-- 

The energy sources that serve as factors in raising tine central 
part to its maximum achievable temperature include light from- lasers 
(41) to (44), charging electric power between electrodes (351 and (36), 
and heat generated by nuclear fusion. Energy dissipation, routes that 
serve to lower temperature include thermal conduction from the central 
part to gas in outer parts, thermal conduction from gas to the reactor 
wall or other parts, absorption and permeation by the reactor wall of 
electromagnetic waves generated from the central part, and scattering of 
accelerated neutrons or helium nuclei generated by nuclear fusion. 

Other factors in raising and lowering temperature include the 
diameter, length, and circularity of the inner surface of reactor (32); 
the reflectance of electromagnetic waves and shock waves; the shape and 
reflectance of electrodes (35) and (36); the thickness of ultraviolet 
ray beams; the capacity, voltage, and charging time of the power source 
capacitor; the phase and frequency during charging; the components, 
pressure, and temperature of the gas; the circularity, pressure on the 
constricted part, and thickness of shock wave fronts subjected to these 
factors; contraction of the discharge route due to the pinch effect; 
expansion of the discharge route due to impact and scattering of charged 



particles during thermal dissociation or charging; and other influences. 
----••-Because of temperature rise- due to recurrent charging, there is an 
increase -ih^gene ration of- phenomena such as x-rays, 7 -rays, and neutrons 
that are not reflected by the wall surface of reactor (32), an 
equilibrium is reached between factors that raise and factors that lower 
temperature-, and the temperature rise levels off at a constant value. 

To the extent that the system is not charged with extremely great 
energy, even if nuclear fusion can occur in the central part with fairly 
high certainty, the temperature and density of the central part 
immediately drops due to thermal expansion, and all of the hydrogen gas 
within the reactor causes a - chain reaction that does not extend to 
nuclear fusion. 

Factors such as the amount of laser light flux, amount of charging 
current, internal pressure in the reactor, components of the gas, and 
timing of recurrent laser light irradiation may be varied to exercise 
the control needed to cause nuclear fusion. 

Expansion waves generated extremely close to the inner side of 
electrodes (35) and (36) during charging expand in the radial direction, 
eventually strike the conical surface of the electrodes, are varied in 
direction according to the laws of reflection, and converge above the 
central axis of cylinder (32) apart from the electrodes. 

Consequently, contraction waves from implosion do not converge near 
electrodes, and heating of electrode material is prevented. 

Also, because the inner cavities of the electrodes are conical in 
shape and have a wide total surface area, the density of current 
permeating the surface and densities such as electron density and cation 



.density: -are low, heat- is dispersed, and the electrode material can be 
prevented from melting. -- „: . 

- :.• : r-rltoreoyer-;: -f :-thrs - embodiment - : also . -permits- - various :. • design 
modifications. These are outlined below. 

The size, pressure within reactor (32) , charging condittidms , and 
other, values .indicated: ream be. raised or lowered as desired." • 

To cool or to remove energy, reactor (32) may be placed within a 
water bath or - coolant: may. be circulated. . through cavities installed in 
the reactor. wall, and hydrogen gas may be . circulated in a radiator by 
way of tubes (39) and (40) . 

A number of fins may be attached to . the outer surface of. reactor 
(32) to increase the strength and heat radiating property of the reactor 
wall. 

Lasers (43) and (44) may be designed to produce beams of greater 
diameter, these beams may be first micro- focussed by convex lenses, then 
modified to narrow parallel beams by concave lenses, or they may be 
delivered by lasers (41) and (42), in which case, the diameter of these 
beams is 0.1 mm or less. 

When lasers (41) to (44) are charged electrically and a mechanical 
means used for excitation, light sources (45) and (46) are no longer 
needed. Ultraviolet rays may be produced by free electron lasers or / 
other laser types. 

Lasers (41) and (42) may be designed such chat a wavelength type is 
selected that causes most of their output light to be absorbed by the 
gas in the cavities in electrodes (35) and (36), output light is 
delivered into reactor (32) at a slant, and the main body of the 



aj^aratus is not placed in the track of the output light of lasers (43) 
and..t44L, 

Instead of ul t raviole t ray- beams , . x^ray or -y-ray beams produced by 
a synchrotron radiation generator or other apparatus may be ursed. 

Visible light or infrared light lasers such as neodynium glass 
iasejrs ,may be used-and hydrogen -gas heated to, high temperature such that 
it is made conductive by thermal dissociation. 

Glass windows (33) and (34) may. be made of a material that 
generates ultraviolet radiation on exposure to visible light, and light 
beams may be regulated by installing convex lenses or concave lenses on 
the boundary on the optical path between glass windows and electrodes 

(35) and (36) . 

To prevent local areas of high temperature on electrodes (35) and 

(36) , metallic sodium solution or other solution may be placed in 
cavities installed outside of the electrodes or within the body of the 
apparatus, and this solution may be controlled and cooled by using 
convection or an external magnetic field to vary its fluidity or other 
properties. 

The apparatus may be designed such that cylindrical metal ingots 
are placed in electrodes (35) and (36) that are about 30 cm in diameter 
and have a central axis that is 10 cm above the central axis of reactor 
(32), a number of holes about 10 cm in diameter are installed at 
locations 10 cm from the axis in the radial direction, a wagon- wheel - 
shaped internal electrode is formed, one of these holes is set such that 
light beams and current pass through it, and this internal electrode is 
rotated periodically such that discharge occurs from different holes to 



ayoidiextreme rises -in- temperature. .. . .. 

-— The inner surfaces of electrodes (35) and (36) may be covered by 
insulating opiates- in which: holes- -^are installed only along tlie-'path of 
the electric current. 

Thin metal tubes or- carbon- tubes evenly perforated '""inside with 
holes ; about-: 10- ™n in "diameter: and several meters in •' horizontal . length 
may be - used" as electrodes (35) -and (36), and these may be charged by 
lead lines (37) and (38) connected to their outer ends such that they 
are roughly uniformly charged from the broad cylindrical inner surface 
that extends along the full length of both electrodes to prevent local 
areas of heating. 

In this case, the charged particle beam from each electrode may be 
constricted to a conical shape by installing a convex electronic lens 
(convergent lens or the like) on the inner side of each electrode. 

In addition, electrodes (35) and (36) must be fashioned so as to 
prevent heating or wear and tear. 

To prevent charged particles passing through electrodes (35) and 
(36) from crashing into and clouding glass windows (33) and (34), the 
space between electrodes and glass windows may be opened, a magnetic 
field may be applied perpendicular to the axis of the optical path to 
bend the track of charged particles, or a device may be installed that 
automatically polishes away clouding, or synchronous to the rotation of 
the above-mentioned internal electrode, small replacement glass windows 
may be installed at places where charged particles strike. 

By winding a coil around the outside of reactor (32) and charging 
this with a direct current, a magnetic field may be formed in the 
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^ri^2on-t;aa-;directipn that., prevents the discharge route from widening. 

Charging of . electrodes -(35) and (36) may be controlled by a 
thyra^troA-. or; other - switch,. During this: process , laser power sources and 
switches and other parts for electrodes (35) and (36) may be connected 
in sequence. Also, ultraviolet lasers in which a hot cathode and control 
grid are enclosed in a mercury vapor laser, the thyratron used with 
these, and electrodes (35) and (36), may be. connected in sequence. 

Several laser beams may- be made to cross at one poimt within 
reactor (32) and each of the beams charged such that only the one point 
is raised to high temperature. In this case, each beam nnrst use a 
separate power source and electrode. 

The impact on piezoelectric elements attached to the outer surface 
of reactor (32) or the output of photoelectric cells or the like that 
receive electromagnetic waves generated in reactor (32) and leaking 
through glass windows (33) and (34) may be supplied by way of an A-D 
converter to a computer that computes the size, explosion starting 
point, and other aspects of any explosion or implosion occurring within 
reactor (32), and the apparatus may be controlled by means such as, 
after a set time has elapsed, having the computer generate a start - 
output signal that produces ultraviolet ray beams. 

A large smooth capacitor may be installed that is connected to an 
alternating current source by way of a rectifier, and several pulse 
source capacitors installed that are connected to this smooth capacitor 
by way of each coil. When, synchronously with irradiation of laser 
beams, a switch is used to apply each pulse source capacitor in 
succession to electrodes (35) and (36), causing these to discharge, each 
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capacitor., is:, .recharged., by: .the . smooth capacitor during the . interval 
be fore-. -the -next discharge ,. .making it possible to discharge electrodes 
('35):\ r and:. (36) : repeatedly , at ar cycle, of several kHz.. 

In this case, while one source capacitor is connected to 
electrodes (35) and (36), each coil is' prevented from directly 
connecting.- .electrodes (35)..: and" (36) to the main smooth capacitor. In 
addition., no heat is ; generated such as in the case of resistors. When 
the smooth capacitor is connected directly, a large amount of current 
can pass through/ but not only does this require more time for 
recharging, making it impossible to perform repeated charging in a short 
period, but the pulse width also becomes too wide. When the capacity of 
the smooth capacitor is constricted to a fixed value, alternating 
current source ripples become more pronounced. 

Although this varies with the inner diameter and other conditions 
of reactor (32) , the cycle of explosions occurring at the center, being 
reflected, and reconverging at the center is short and has a frequency 
of several kHz. 

When the area around the central part is raised in pressure and 
temperature due to implosion, and thermal dissociation occurs, this area 
can be charged even without ultraviolet radiation, in this case, 
charging may be performed by a low-voltage, high-current source such 
that current flows with difficulty in the area apart from the central 
axis of reactor (32) where temperature is low and resistance is high. 

Reactor (32) may be designed such that it is spherical with a 
central diameter of about 10 cm, it has a hollow center about 10 mm in 
outer diameter and l mm or less in inner diameter, the outer surface is 



59 v e. r _ e . d . . w ith insulation, several hundred pairs of long electrodes, packed 
with guar tz. glass are distributed appropriately in this hollow center 
except .in. an ar,ea ? -several cm -..from one,, end, the end not packed with 
quartz glass faces the center of the reactor and is attached' to the 
center of the reactor wall such that it matches the inner surface of the 
reactor,, the. outer -leads : of each electrode, pair, in .irradiation position 
are connected. to an independent power, source, ultraviolet ray beams are 
delivered through the quartz glass all at once, beams are made to 
converge at the central part within the reactor, charging is performed, 
the temperature at the central part is raised, and repeated recharging 
is performed during the interval that implosion waves converge at one 
point in the center. 

In this case, when both the inner and outer diameters of electrodes 
are made thicker and only one to several pairs are used, convex lenses 
may be used to cause ultraviolet ray beams to converge at the center of 
the reactor. 

Alternately, two semi -spherical reactors with flanges maybe joined 
with a ring-shaped insulating plate in between and the two flanges 
affixed with a number of insulated screws, each reactor hemisphere may 
be connected to the anode and cathode of a power source, many narrow 
through-holes may be installed in each hemisphere facing the central 
part, these may be packed with quartz glass, and charging may be 
performed such that ultraviolet ray pulses are delivered through all the 
quartz glass and many ultraviolet ray beams pass between the two reactor 
hemispheres and converge at the center. 

Spherical or cylindrical reactors are constructed of weakly 



magnetic metal; the inside is packed with nitrogen, helium, purified 
water, or other fluid that is high in transparency and resists- nuclear 
fusion; and several 10, 000' s atm pressure is applied. 

A number of laser irradiation windows are installed in the reactor 
wall for converging laser light from lasers outside of the reactor onto 
the center of the reactor. 

A fluid delivery port is installed at the upper end of the reactor, 
a drainage port is installed at the lower end, and fluid is allowed to 
flow within the reactor from the upper end to the lower end. 

To form fuel pellets, a gas mixture of heavy hydrogen and deuterium 
is formed into balls several mm or smaller in diameter in an extremely 
low- temperature environment, and the outer surface of these is enclosed 
in a spherical reactor of weakly magnetic metal that is painted black. 

These fuel pellets are delivered to the vicinity of the central 
part of the reactor by setting them in a stream of fluid delivered 
through the delivery port at the upper end of the reactor. 

Weak light is delivered through the laser light irradiation windows 
or separate observation windows installed in the reactor wall, the 
position of pellets in the reactor is .measured automatically, this is 
controlled by balanced charging of several electromagnets installed 
outside of the reactor, the position of pellets in the reactor is 
controlled by driving this magnetic force, and at the point when pellets 
reach the central part of the reactor, a strong laser pulse is delivered 
into the reactor through the laser light irradiation windows, 
instantaneously heating the surface of the pellets to a superhigh 
temperature . 
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According to the principles of - standard laser nuclear faision, :the 

pellets cause implosion and generate nuclear fusion energy _- 

- --When:pellets are placed inside the.reactor from the delivery port, 
compressed hydrogen in the pellets tries to expand due to rising 
temperature, but because the fluid in the reactor is under high 
pressure, pellet expansion is prevented. 

Pellets are evaporated, and:. scattered by laser -'irradiation, but. are 
absorbed by the surrounding fluid and expelled from the. reactor together 
with the fluid, and therefore do not contaminate glass winders or the 
reactor wall as in previous laser nuclear fusion apparatuses. 

Also, because laser irradiation is performed in a pressurized fluid 
environment, this also increases the maximum achievable pressure and 
maximum achievable temperature by implosion. / 6 

Moreover, in this case as well, pellets may be charged at the same 
time as laser irradiation by way of the laser optical path. 

Pellets also may be created by means such as compressing 
pressurized hydrogen in a metal reactor for creating pellets in the same 
pressurized fluid environment as in the reactor, or by covering the 
surface of lithium deuteride balls with a metal reactor. 

Other design modifications also are permitted. 

When this invention is embodied, it has the advantage that in a 
nuclear fusion experimental apparatus that uses electrolysis or high 
temperature and high pressure, pressure can be applied at relatively low 
cost by different means than in previous methods. 
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4. Key to Figures 

Figure 1 is a vertical .' cross section -of -the first embodiment of 

this invention:- •• Figure- -2 : is-a -horizontal cross section of the" same 
embodiment. Figure 3 is a vertical cross section of the second 
embodiment of this invention. Figure 4 is a horizontal cross section of 
the same embodiment. Figure 5 is a vertical cross -sectional elevation of 
the third- embodiment of - this invention. Figure'- is a horizontal cross- 
sectional plan of -"the -same embodiment. 



24 



Figure 1. 
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Experimental equipment is provided with electrodes in a reactor 
vessel containing gas or liquid including heavy hydrogen and a 
supersonic generator, a pressurising pump or a compressor for high 
pressure and cavitation. 
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